Abstract. Ecological civilization construction is an important issue of human development. In order to effectively evaluate the level of ecological civilization construction in domestic regions, we proposed an evaluation scheme based on principal component analysis. In view of too many evaluation indicators of ecological civilization construction and large amount of calculation, we selected representative 10 provinces and cities in China as an example, using principal component analysis method to evaluate the level of ecological civilization construction in the ten regions. The method used the idea of dimension reduction, described the multi indexes with a few principal components, and solved the problem conveniently and effectively, drawing a score ranking on the level of ecological civilization construction of the ten regions. According to the total score ranking and the score of each principal component, we proposed some suggestions on regional ecological civilization construction. The experimental results are consistent with the actual situation, and the method is effective.
Introduction
Ecological civilization is a new type of civilization, which is the harmonious coexistence of man and nature, man and man, man and society, virtuous circle, all-round development and sustainable prosperity. The ecological civilization is the result of the re-thinking of human being on the basis of the two aspects of the relationship between economic development and ecological environment. [1] 18th report of the Party put forward clearly to promote vigorously the construction of ecological civilization, to put the construction of ecological civilization in a prominent position, into the economic construction, political construction, cultural construction, social construction, and all aspects of the whole process, and strive to build a beautiful China to achieve lasting and sustainable development of the Chinese nation. [2] In 2015, the Central Committee of the Communist Party of China and the State Council also proposed <Opinions on accelerating the construction of ecological civilization> [3] , enough to show the importance of ecological civilization construction.
In response to the 18 th report of the Party's call, the provincial and municipal government departments will actively take measures to improve the level of local ecological civilization construction. In order to achieve this goal effectively, it is necessary to first understand the local level of ecological civilization construction and the evaluation criterion of ecological civilization construction.
Construct Evaluation Index
In order to effectively evaluate the level of ecological civilization construction, clear the city's ecological civilization construction tasks, it is necessary to establish a set of objective and accurate evaluation system of ecological civilization construction, and through the system to see the deficiency of local ecological civilization construction.
Based on a large number of literature review, this paper selects 17 indicators to reflect the level of regional ecological civilization construction. Index and its code are listed in the following table (Table 1) . Considering the distribution of geographical location and differences in regional development, this paper selects the following ten representative provinces and cities: Beijing, Shanxi, Heilongjiang, Shanghai, Jiangsu, Anhui, Hunan, Guangdong, Chongqing, Gansu.
Based on the principle of the latest data, this paper takes the 2014 as the time section, and gets the index data from the authoritative website-State Statistical Bureau <The 2014 statistical yearbook> [4] .
Analysis and Evaluation of the Level of Ecological Civilization Construction Extract the Principal Components
Because it is not easy to analyze so many indicators directly, this paper uses SPSS 22 to conduct the principal component analysis on the existing index data, and get a series of charts for in-depth analysis.
By correlation coefficient matrix of indicators, we can see that there are strong correlations between some indicators. If these indicators are analyzed directly, information overlap is caused, which influences the result of objectivity, so this paper uses principal component analysis to deal with these indicators. Looking at Table 2 , we see that the characteristic values of the first four principal components are more than 1 and the cumulative contribution rate of that reaches 93.328%, so we can extract four principal components. And according to the SPSS analysis results, the information extraction rates of all indexes through these four principal components are more than 80%, mostly even more than 90%. Above results shows that the four principal components can reflect the main information of the original index, so using principal component analysis to deal with these indicators is reasonable.
According to the different load capacity of each principal component in each index, we get the conclusion: the first principal component can reflect the economic development level of a region, and the second principal component can reflect the social harmony degree in a region, and the third principal component can reflect environmental friendly consciousness in a region. The fourth principal component can reflect ecological health of a region.
The Score of the Level of Ecological Civilization Construction in Different Regions
The extracted four principal components can not only reflect the level of regional ecological civilization construction from four aspects, but also can comprehensively reflect the level of the ecological civilization construction. According to the output result of SPSS, the principal component score coefficient matrix can be used to write the principal component score functions: According to the above formula and the original index data, this paper uses excel 2016 to calculate the score of the level of ecological civilization construction in these ten provinces and cities. The results are listed in the following table (Table 3) . Table 3 , the level of ecological civilization construction in Guangdong and Jiangsu in 2014 is relatively high, while Beijing and Shanghai are in a state of relatively low.
Verification
Cluster analysis is conducted directly on initial data by SPSS 22 and then we get a tree diagram in Figure 1 . If the ten provinces and cities are divided into 3 categories according to the tree diagram, Guangdong and Jiangsu Province are as a category, Beijing and Shanghai belong to a class, the other six provinces and cities belong to a class. The result is consistent with the results of the principal component analysis method, which shows that the above scoring model is reasonable. 
Analysis of the Level of Ecological Civilization Construction in the Ten Provinces and Cities
Through observation in table 3 carefully, we can know the third principal component, people's environmental friendly consciousness is negative, indicating that the lack of the consciousness; The second principal component in Beijing is negative, showing that Beijing's social harmony degree need to be improved, which is the main reason for the low level of ecological civilization construction in Beijing; In spite of the first principal component, the economic development level is relatively high in Shanghai, the third principal componentpeople's environmental friendly consciousness is lowest in 10 provinces and cities, and have a larger gap with other provinces and cities, thus affecting the level of ecological civilization construction in Shanghai. The level of ecological civilization construction in Guangdong and Jiangsu is relatively high, mainly for the value of the first two principal components is relatively high, that is, the economic development level and the social harmony degree in the two provinces are relatively high.
Conclusions
According to the above analysis, we can analyze the level of ecological civilization construction in various provinces and cities by four aspects of economic development level, social harmony degree, environmental friendly consciousness, and ecological health. To improve the level of ecological civilization construction of different provinces and cities, the governments should strengthen regional construction from the four aspects, particularly improve the aspect behind other areas. And from the whole, it is urgent to raise people's environmental friendly consciousness, which is a common problem in the whole country.
